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1. INTRODUCTION 
Natural science and environmental learning at all levels 
in the 21st century need to be improved. This is because in 
the 21st century, the ability of a student must have high 
competency. Capabilities needed in the 21st century 
learning such as critical thinking, collaboration, 
communication, and creativity (Boholano, 2017; 
Chalkiadaki, 2018; Farisi, 2016; Heinrichs, 2016; Smith, 
2014). These abilities certainly have to start being trained 
since they were in elementary school to university level. 
One of the important abilities in the 21st century is 
Higher order thinking skills (HOTS), which have three 
aspects, consist of analyze, evaluate, and create 
(Anderson et al., 2001).  
The problem that arises is that in natural science and 
the environment learning at all levels start from 
elementary school, junior high school, senior high school 
to university level is still not based on HOTS (Ichsan, 
Sigit, & Miarsyah, 2019). This also resulted in HOTS 
scores of students in natural science and environmental 
learning still low. One component of learning that has an 
important role in increasing HOTS is the learning model 
(Husamah, Fatmawati, & Setyawan, 2018; Saputri, 
Sajidan, Rinanto, Afandi, & Prasetyanti, 2018; Tajudin &  
 
 
Chinnappan, 2016). In simple terms, the learning model is 
a model that consists of certain phase/syntax that directs 
learning to achieve learning goals. The use of learning 
models in the classroom is a necessity (Lewis, 2016; 
Muhlisin, 2018; Sandberg & Ohman, 2011). But again, the 
development of HOTS-based learning models is still not 
widely done. 
There are so many obstacles in the school that the 
teacher is difficult to develop a learning model. Even to 
use a simple learning model, there are still difficulties 
because there must be a lot of preparation (Anagün, 2018; 
Istiana & Awaludin, 2018; Tajudin & Chinnappan, 2016). 
Teachers with relatively large class of students will tend 
to choose learning models that are easy to do. This is a 
problem because to use a simple learning model that 
covers various aspects of HOTS is rather difficult. This is 
the basis for the need to develop a HOTS-based learning 
model that can be used for a small class of students or in 
large class. 
Research in this world that discusses HOTS is true 
quite a lot that has been published starting from 
researching learning media to improve HOTS (Gruzd, 
Haythornthwaite, Paulin, Gilbert, & del Valle, 2018; 
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Yusop & Sumari, 2013; Yusuf, Amin, & Nugrahaningsih, 
2017). Then identify HOTS student profiles (Abdullah et 
al., 2017; Dubas & Toledo, 2016). However, for the 
development of learning models that do have the 
characteristics of HOTS, it has not been done much. 
Based on this, the development of the HOTS learning 
model needs to be done. The model developed must 
certainly answer the needs and problems that exist in the 
learning of natural science and the environment.  
The model developed in this study is a learning model 
that is named ILMIZI (Identify, Limitation, Make mind 
map, Interpret, Analyze result, Interaction and evaluate). 
This learning model has characteristics that are 
considered suitable to answer the problems. Based on 
various things that have been described, the novelty of 
this research is an ILMIZI learning model that has 
characteristics based on HOTS. So the purpose of this 
study was to develop an ILMIZI learning model. 
2. METHODS 
This study was conducted in June 2019. The study 
method used was research and development according to 
Borg and Gall (2003) with modifications to the stages, 
namely (1) Data gathering (2) Designing learning models 
(3) Developing learning models (4) Expert validation (Gall, 
Gall, & Borg, 2003). In this study, no trials were 
conducted in class. This is because this study focuses on 
developing the ILMIZI learning model. While trials in the 
class were conducted in other research. 
At the stage of data collection, an analysis of various 
literature sources and relevant research is carried out. 
The results showed that Natural science and 
environmental learning at various levels are not based on 
HOTS (Ichsan et al., 2019). This became the basis for the 
development of the ILMIZI learning model. The second 
stage is designing the learning model. At this stage, draft 
formulation was carried out and analyzed the suitability 
of the learning model with the curriculum. In the next 
stage, the syntax of the learning model is developed along 
with information on the activities of the teacher and 
students during the use of the ILMIZI model in the 
classroom. 
The expert validation stage involved six validators 
consisting of 1 elementary school teacher (EST), 2 Junior 
High School teachers (JHST) and 1 Senior High School 
teacher (SHST). Meanwhile, 3 lectures as learning 
experts (LE). This expert validation was conducted to ask 
the opinions of experts and teachers regarding the 
learning model developed. The category of learning model 
validity can be seen in table 1.
 
Table 1. Categories of validity for developing a learning model 
Interval Score Percentage Category 
3,25 < x ≤ 4,00 81 % - 100% Very Valid 
2,50 < x ≤ 3,25 61 % - 80% Valid 
1,75 < x ≤ 2,50 41 % - 60% Less valid 
1,00 < x ≤1,75 <40% Not Valid 
Source: adapted from Akbar (2013) and Ratumanan & Laurens (2006)) 
 
3. RESULTS AND DISCUSSIONS 
The results of the research and development showed the 
syntax (phase) of the ILMIZI learning model are (1) 
Identify problems (2) Limitation problems (3) Make Mind 
Map (4) Interpret result (5) Analyze result (6) Interact and 
evaluate. These six stages designed according to the 
characteristics of natural science and environmental 
learning at the elementary school, Junior high school, 
senior high school, and university level. The teacher and 
student activities in detail during the use of ILMIZI can be 
seen in table 2. 
 
Table 2. Syntax (phase) of ILMIZI learning model 
No Syntax Teacher activity Students activity 
1 Identify problem Teacher gives a case/news/ short story that contains 
problems to be solved by students related to natural 
science and environmental issues 
Students identify problems from cases/news/short story given by the teacher 
2 Limitation problem Teacher divides students into several groups Students hold discussions with their groups and limit the problems of various 
problems that have been identified 
3 Make Mind Map Teacher gives instructions for students to make a mind 
map of the results of the discussions that have been 
conducted 
Students make mind map from the results of group discussion. Every student 
must make mind map, this is individual task. Making this mind map trains 
student creativity 
4 Interpret result Teacher gives instructions for students to interpret the 
results 
Students interpret and write the results of the discussion in the form of 
paragraph descriptions on their notes 
5 Analyze result Teacher gives instructions for students to discuss with 
other groups, and conduct further discussions 
Students discuss between groups. After that, the results of the discussion 
between groups were made into a more in-depth analysis. Every student must 
analyze and write the analysis in their note 
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6 Interaction and 
evaluate 
Teacher gives instructions for students to present their 
result and analysis in front of the class and teacher 
clarify if there is a wrong concept 
Students make presentations and describe the results of their discussions and 
the results of their analysis to their classmates.  Audience (other group) ask 
a question and presenter answer the question. This process is an evaluate 
stage from students to their friends 
 
Table 3. Validity Score of ILMIZI model from expert and teacher based on each item 
No  Aspect LE 1 LE2 LE3 EST JHST1 JHST2 SHST Average 
1 Syntax is clear and easy to implement 3.00 3.00 4.00 4.00 4.00 4.00 4.00 3.71 
2 Models can be used at all levels of education (elementary 
/Junior or senior high school/ university) 
3.00 3.00 3.00 4.00 4.00 4.00 3.00 3.43 
3 Student center based model 4.00 4.00 4.00 4.00 4.00 4.00 4.00 4.00 
4 Models can be used in various materials for natural science and 
environment learning 
4.00 4.00 3.00 3.00 4.00 4.00 4.00 3.71 
5 The model can train the ability of students in the 21st century, 
one of them in collaborating and communicating 
4.00 4.00 4.00 4.00 3.00 4.00 4.00 3.86 
6 The model has a syntax that stimulates the analysis of students 4.00 4.00 4.00 4.00 4.00 4.00 3.00 3.86 
7 The model has a syntax that stimulates student evaluation skills 4.00 3.00 4.00 3.00 3.00 4.00 4.00 3.57 
8 The model has a syntax that stimulates student creativity 4.00 4.00 4.00 3.00 4.00 4.00 4.00 3.86 
9 Using this model students can practice HOTS skills 4.00 4.00 4.00 4.00 3.00 4.00 3.00 3.71 
10 This model is one form of innovation and has the potential to 
increase HOTS 
4.00 4.00 4.00 4.00 4.00 3.00 3.00 3.71 
Note: Each item has a score range of 1-4; Learning expert (LE), Elementary School teacher (EST), Junior High School 
teacher (JHST), Senior High School teacher (SHST). 
  
Table 4. Validation result and category 
 Score Average Percentage Category 
Learning Expert 1 3.80    
Learning Expert 2 3.70    
Learning Expert 3 3.80    
Elementary Teacher 3.70 3.74 93.50 Very Valid 
Junior High School Teacher 1 3.70    
Junior High School Teacher 2 3.90    
Senior High School Teacher 3.60    
 
Based on the results of the validation in table 4 it can be 
concluded that ILMIZI has a very valid and suitable 
category to be used in natural science and the environment 
learning at all levels of education from elementary school, 
junior high school, senior high school, to university level. 
ILMIZI is an innovative learning model that is preceded by 
a problem identification step. In this step, students are 
given a case/news that contains problems. Students do not 
look for problems themselves like inquiry learning 
(Ahokoski, Korventausta, Veermans, & Jaakkola, 2017; 
Hidayat, Wahyudin, & Prabawanto, 2018; Markaki, 2014).  
That is because the ILMIZI does not emphasize students to 
look for problems but to analyze, evaluate, and create a 
solution according to HOTS-based competency. So that the 
case has been prepared by the teacher, plus if students are 
asked to look for their problems like inquiry, the analysis 
will be too broad and unfocused (Kinay & Bagceci, 2016; 
Xia, 2017). Then the next step is to limit the problem. The 
aim is to limit the topics discussed to be focused. It is also 
for efficient learning time in class (Khan & Masood, 2015; 
Utami, Sumarmi, Ruja, & Utaya, 2016; K. K. Yang, Lee, 
Hong, & Lin, 2016). 
The ILMIZI syntax was developed based on HOTS 
aspect. In step 3, every students make a mind map. This is 
part of the HOTS aspect of create. Making a mind map will 
stimulate students to be creative (Miller, 2018; Widiana, 
Jampel, & Jampel, 2016; C.-M. Yang, 2018). Besides 
training students' creativity, making mind maps will also 
make it easier for students to understand the 
interrelationship between one concept and another. This 
continues with the next step, which is to interpret the 
results of the discussion on the topic being discussed in the 
group. Making mind maps by students will make it easier 
for them to interpret various data and results of discussion. 
That is because the link between the main points has been 
made in the form of a mind map (Chang, Chiu, & Huang, 
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2018; Daghistan, 2016; Polat, Yavuz, & Tunc, 2017). 
The next step is to interpret the result of discussion. In 
this section, students are asked to make interpretations of 
results after group discussions that have been conducted. 
The results of the interpretation are then written on a note 
or written using other media such as a laptop or gadget. 
After interpretation of the result, the next step is analyze 
the result. The results of the analysis are consist of 
arguments for the reasons to solve the problem. The results 
of the analysis are written by every student in group. This 
fifth step is clearly a step based on the HOTS aspect, 
namely analyze (Aisyah, Salehuddin, Aman, Yasin, & 
Mimiko, 2018; Anderson et al., 2001; Copley, 2013; Gündüz, 
Alemdağ, Yaşar, & Erdem, 2016).  
The last phase or step is students are required to 
interact and evaluate. Interactions here, students 
presentations in front of their friends. At the presentation, 
there must be a question and answer between students who 
present with the audience. Students who act as audiences 
must asking questions. In this section, which is called 
evaluate, meaning that students who act as audiences 
conduct evaluations can provide suggestions or comments 
on students who presentation. At this stage, it is 
advantages ILMIZI from other learning models. In ILMIZI, 
students are required to ask each other questions and 
provide suggestions and comments as an evaluation step. 
The ability to evaluate this is related to the HOTS aspect 
(Anderson et al., 2001; Garcia, 2015; Narayanan & Adithan, 
2015). 
The other advantage of ILMIZI is to have the 
characteristics of a HOTS based model on the syntax as 
described above. Also, ILMIZI also has characteristics that 
are suitable for natural science and environmental learning 
at all levels. ILMIZI can be used in biology, physics, 
chemistry, and environmental learning at various levels, 
start from elementary school, junior high school, high 
school seniors, to universities. ILMIZI prioritizes the 
discussion process between students to train students' 
communication skills (Mercer-Mapstone & Kuchel, 2017; 
Wolfson & Funke, 2014). Also, when making mind maps, 
the ability to collaborate is needed because students must 
discuss in group and then make mind map for every 
student after discuss. This shows that ILMIZI has an 
advantage because it is by the demands of ability in 
21st-century learning (Boholano, 2017; Sadiqin, 
Sholahuddin, & Santoso, 2017; Urbani et al., 2017).  
Another advantage of ILMIZI in natural science and 
environmental learning is that the ILMIZI model has a 
syntax (phase) that trains students' ability to solve 
problems. In solving the problem, HOTS is needed, which is 
already available in the ILMIZI syntax. One example in the 
application of ILMIZI, for example, when students learn 
about the topic of environmental pollution, using ILMIZI 
can be started by identifying environmental pollution 
problems. Then the problem is limited. Limitation problem 
activities are intended to focus on the environmental 
problems that you want to solve (Khuana, Khuana, & 
Santiboon, 2017; Thomas & Fatherly, 2017). This is so that 
the problems solved are focused, for example, only focus on 
air pollution. 
Then the third activity is making mind maps. The goal 
is to train student creativity. The low level of HOTS 
students in the create aspect can be improved by one of 
them by making a mind map. Making mind maps by 
students in addition to practicing creativity also makes 
students able to understand overall about the concepts in 
the topic. For example, when discussing air pollution, 
students will include components such as factors that cause 
air pollution. Then mention what substances are involved 
in the process of air pollution. The most important thing in 
making mind maps is not only seen in terms of appearance, 
but students can make mind maps that reflect important 
points of the material (Mustam & Daniel, 2016; Polat et al., 
2017). 
The next step is the interpreted result. At this stage, 
students interpret the results from group discussions and 
interpret the results of the mind map that has been made. 
The results of the interpretation are recorded and 
continued in the fifth stage, namely analyzing. At this 
stage, the results of the interpretation are analyzed. 
Students are required to provide arguments about the 
problem of air pollution being solved. A good argument 
certainly must come from the student himself, not record 
what is already in the book. For example, students are 
asked to provide their analysis of air pollution. Students 
will connect these problems with facts that occur in 
everyday life regarding the environment (Gündüz et al., 
2016; Kartikaningtyas, Kusmayadi, & Riyadi, 2018). 
Finally, after all the problem-solving activities are 
completed, students are required to interact by making 
presentations in front of the class, and other friends must 
comments and evaluate as the audience on the appearance 
of the presenter. In the end, the ILMIZI model is one 
solution that can be used to solve the low problem of HOTS 
that exists in students at various levels of elementary 
school, Junior High School, Senior High school to the 
university level. In practice, cooperation between various 
parties is needed to be able to change conventional learning 
habits and move to more relevant learning models and can 
increase HOTS (Afflerbach, Cho, & Kim, 2015; Aisyah et al., 
2018). The use of ILMIZI can also be combined with various 
learning media, learning materials, students worksheet, 
and others. It should also be developed learning materials, 
students worksheet, learning media, teaching materials, 
learning evaluation that have the characteristics of the 
ILMIZI learning model to support the implementation of 
the ILMIZI model in schools and universities. 
4. CONCLUSION 
The conclusion of this study was that the ILMIZI learning 
model has been successfully developed. The syntax/phase 
developed at ILMIZI includes six steps, namely Identify 
problem, Limitation problem, Make mind map, Interpret 
result, Analyze result, Interaction and evaluate. The 
ILMIZI model has also been validated and suitable for use 
in natural science and the environment learning at all 
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levels of education start from elementary school, Junior 
high school, senior high school and university level. The 
ILMIZI model is one of the innovations in HOTS-based 
learning. The next development needs to be developed 
learning materials, student worksheets, learning media, 
teaching materials, learning evaluations and other 
supporting learning tools that have the characteristics of 
the ILMIZI learning model to support the implementation 
of the ILMIZI model in schools and university level. Other 
suggestion is implementation of ILMIZI learning model in 
learning to improve students HOTS. 
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